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1 

^&r*r>r X-^ h y **S<attft*^«Bfc*3^ 
[8S*«4] 8WB*«**tt, 30 

Bffisx- * iimmmhi&ka^ s ft « * m&m&T 

-^^lcSai-6SSIelKt, 4 £*EH»i: 40 

[m*£5] ttENMIfHRElKtf. Art* 
ft h fJlS^^x - ^I^CTt^- K"i"2>T r=1 ^ 

[Iff #16] «flE*D«»HIK?i s , jMre»»W*IIM*>7 
y ffi^ $ ftfcff &t - * * RiPi l^/Milc-r- 9 



10-39840 

2 

* L < tt«W+ Sett****-*-* IS 4 * fcttBM* 

tH^j SftfcJJOWgT*-* Sr«jEic8E*-t 6 D/ A = x/< 
5 *>i vf ft ^ 1 ^iiattoSSS^^SfiBo 

« Xfc c fc &MK fc 4 73f 7 (0 5 *> V * 

&fflASftfc»»*»fc*««WcMi--6iailtr«IA 
Ac r fc *4«* fc + * tt*« 4 7^S§f 8 co p v >r ft 

■f ft*> i *B«<D«iim^Bo 

^o^->?i»tr|iSaiB^^ftrvN^-^»3Fai^«, 

x> 

fc6*^E3»^ss«$ftxv^6-*^E»lB^c *3fl»i-w: 

v>T^^(BS»lSftfcv f — ^Is^-^A^l L. 

3&*o^-^*lJ:tti»BaRSftrv>6-*aEJHIWW#, 
a^T*-^ JwS<3^r^^«JCBI*ftfc7 f -^«*Sr 
A^b, 

-rz>'&ftmm<r> / ^ x*#«-r ztcvxos^ x»«« 



(3) 
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fg-^A^U ^OT~^il:^f-^i:i^^T/^ 10 
m^<D 1 / 2 **MBBfcWt*3H»^*a««»*rAA 

©l/2 3ft3t»Blw*#f f -^lC»<3V^T^/^«K»l 
^^/c-r-^m^-^A^ U «t*^l/2*ft«iraicW 
IB^^x - * oifCl^i MSB ^Htcx- 

x. 

J; x - *«#*>tett&*>5B« "CjKfe L , 30 
*>-5*aEj»^«SnTV^-5-*aiE»IB^, 
£2##JLT, -*0 1/2*36WBJwW:*aEj(HcatFl 

{fe^O 1 / 2 3fe3£fflB^tt*SE»«-*a««^* 

teojfessiiB^ttWiBjfesift^tt^aftm*^^ u 

7 f -^»(rtt«riBiSRSixTV^--*iE»IBB*. -Jj 
01/2 jfeaEJHBt**?*-^ iwS<3V^T/^^«SW 40 
$hfcx-*«*H:A*U flfe*<oi/2**JBB»-«f 

****** u 

•f -5 © / -f X 6 fc y -f X»«« 



1 5 ] 1 7!;MI»^« 1 0 co p h^?M* 



imxm 1 6 j i 1 1 4 <o 5 h^-rn 
a> 1 *iBRo«&*^«BrcRlb*tt:fc <t 9 nib £ ft 6 

[BBoWttftttn] 

[00 0 1] 

2^^/^±(D^^tTP^iffi^S^^^-r 
*<o**S*«B<0M(i#ttfcBU Sfefc**)*** 

[0 0 0 2] 

^OxV^X^Wcffl^fc*!* fir-it, 
*5**s-C# ft v \ j£«XX*sSi ^ v > o WJB*s * 5 , 

[0003] %cx\ ±ft,<DAM.&%mirz>iz*>\z, m 

h y ^^s«fi*^SfiB^«;*tt*t^i: uiiT 

^Stir^f MIM»TFTiJl»UT«»jSdS«* 

[0004] mi mco J: 5 /jr^^**&^fc*ili>* 

012 tc^-f <t 0 \z-wm&#&Mm* 1 2 0 
otm&mmm* 1 3 0 otimm\^m^Htc^mm^ 

[0005] :^J: 7**S^^iv^»fi^^ 
[0006] ffift^KBUx-^iftKlblaJKft fbO^ 

S^ooy-rx^^c^o 

[0007] r^«^«?g«<o/>rxds^(r#x.6» 

y-^y-< h^co^a^/vco^^j$r^i2i, mi 
4 i*s</\sxm&m\z£zmM i m7f;mm(DmW)$i : M<nm£ 



(4) 

5 

[0 0 0 81 1^13 (w^TtW^X 1 , f-^»X 

1 3 o i , m&&^&% 1302, m&m^mm i 

3 0 3, »S*^R*1 3 0 ^Kttfcy-^JJ-*!? 

7j^£fr 5 tM\ H 1 4 OH 1 OfflBT, *£*|Y 1 \m 
fc«»«JBEV 0 fcSttD U T-*i&Xl i:7^IX2 

[0 0 0 9] Ud»U H 1 4 OH 2 OJHIB"Ctt, f-* 
&X 1 fcfi^jfealEJlllBlw^^mEV 1 , tWISX 2 ^ 
tt*3S)HB8o^+A^^7«JEV 3 &*-y«EV 1 KSE 
-fb***Bm***i"*^* feSEiKY 2 

[0 0 10] *»W*-T-«rffllr^«*^*/Hc*5^^T, 
»#fifl5*W y-<X^J:o TKAX^CS KEMP S *t * 20 
*a«JE^iSTi"53ffi*^ov^Bll 5, HI 6&J8i^ 
-CRWi"*. Hi 5f±^/v^(B8CW5:J:6*A**** 

h, a i e tt^mww-iffWtt^H-e*) 

[00111815 Ul*3V>t\ *Btltt2 i-teOjfc 

>fXjft*£CTi*.5, z<Db%. Wtll:* 

**<D/>f Xt£«fct> Vai-ttT UTV>6o BWfcHMII t 2 30 
(C^tv-Cte, VdJ&»&VcfcWI£jWKTl/0*6. mi 

6 i^tfc*w^^M-iMi 9 , i*n 1 1 

fcv b a>&v a ^^rlcj: t> mm** 

2 ;ciBv>xv dHv'c cis^ffirta ^ii^^ 

[0 0 12] iot, HI 4\Z7jkLfc£y\zm£hm7FS 40 

ii 3 0 3ii rax^** i3oi, m&m^mm 1 

3 o 2tmc<-M^nm\^-^m^t lt^hje 

l , iRA«^K* i 3 o 2 J: 19 tffiAX^SSIwBiapS 
n6Ha®JE* s teTU Hi 3i^i-«t5«wW6v^* 

[00 131 r.oj:5 4«»K^«oy^xtcj:5^a 
;* h-^ ttli, M¥2-l 786 

2 3, 1 48 1 6 CD <fc 9 (C, 



#IH¥1 0-3 9 8 4 0 

6 

-5 £ # ic, ^tkx- * a* * v^fe *■ 7 & 6 1 ^*yt7 d» <b 
[0 0 14] 

AX^HBt-ffi^6Ci:«-e^«v\ cnii, 

oT, ±IB0>4WB¥2-1 7 8 6 2 3, «B8¥2-2 1 
4 8 16 <K>1jfeX*te'<'l<xmmWttz£ *) ffi0tX**&?T 0 

[ooi5] ^zx\ #%Wi*?*x h-^<oiiv^ 

[0 0 16] 

m^-f^m^^x^^xm^mznt-y*-? 

k &*f-?mk ©Sf**iw#J6 LTIEB $nfc#3»^^ 

ax?ns»-*3i>"c\ ^^asw-iuiMffi^-^e 

^o*ffi^3E»1-5IR^. SftlBttAX^SIIiSr^LTO 
XtlMM-afcao/'f X*««»«r«|M-5*Mt* 
[ooi7] f»*3S 2-C«ottA«»KB». ^liaffliS 

^iBy^xffitt«^-^«jffi*fifB^iraaL, 

[0 0 18] M*9(3Ctta>KA«»ikBM:. WfB^{g 



7 

[0019] w#«4K«fi9«***sswa, weiiflt 

f*^- * {SEMI'S MfcEI&fcs 

[0 0 2 01 »#*51£«<&«ft^3£W*, IMBHUI 
WimU&* ~£3KMBmcA*$ft*^*^--*fc 

[0021] i»#*e «r«a*o» 

[0 0 2 2] (»*3«7«fc©l([***S6Btt, MSWJBE 
* fcWEfcJHIW-S D/A => >v<-* €r{fxfc 
[0 0 2 3] »#*8|B«©I(e**^«BW:, #rtB*ttt 

[0024] 9 mw.m^ 

[0 0 2 5] 1 0e*Otf*»^jffltt, MlSfi 

sew**. sm^««^a*ia***6tH***xfcis»* 

[0 0 2 6] 1 1 fa«<0»*S^«B<oSB»#ft 



(5) 10-39840 
8 

SSIlcJ:9T-^<E^«tt^»-f^ilRi-, **** 

10 «»Mc»:aKflr#«r A* U ^o^-^llfcfMWfcr 
-^icS^^-C/V^W^^ti^x-^fff-^A^ 
U tt©*3tffliB«-tt«rlB*aEl«l!:W:*a««*SrA^ 

•r - * m^m^'f- ? izm^ * x ;<^*mmm $ titer 

#aRIS*&A*U ^07- * JlfcliillB^T*- * CD 
m^S^v^-C/^^l}^i^$tLfc7 ^ -^^^^A^ 
30 U «&(0*SE«|fB(c:«ft»IE*aEj|iJwtt*aR«#«:A^ 

-X(D i / 2 *3tMrai-*^--* ms^x/*^** 

SESISttfcT-^fif-^A^L. tt*wi/2jtgiEffllH 

mmmnh-tzmz. m&^mm^vx<o^&m^ 
xmnm&m^m&n&Wiifmz&^x, **«**sj: 

il^^^TVN6-^^^^ s -*ftJBHS:2 5MWU 
X, -*Wl/2*aE»m»JiW:**3»lca*«»«rA* 
^of-^ftC^f-^ lcS<5v>X^>Vv^iffi^B3 

$ titer- * m ^-^a^jl, te*^i/ / 2^^r B i^« 

X-^(O^^CS^V^X/^V^I|i^$Hfc7 f --^it^ 

50 ^A^)L. «&0*«)HKI^W:#iia*ffj|»i-«*aR«* 



9 

m&&\z £<>xfe&m^±i>z>'&ft&Mtt<n / 4 x& 

[0 0 2 7] ±|E©*3SW(0«4fc|cJ:tLtf, 
[0 0 2 8] 

ooo h'<*xmmm\z£*)fem&*%ft?T-*mm 

»[Hl3g 9 0 0\c£ *)~? h ^ ^^H^^fT^o ®HIh]3&7 
0 0 7i^^^ifeiE»®^^iElif4^fi^m)£l/-< 
A^V 0 , AStt^^ft^-mJE U-</VV 4 *3 J: TfftmiRte 

[0 0 3 0] »WS-*lfiIK l 0 o tt-jfeSfflBB^*^- 
[0 0 3 1] AD^lElSg 2 0 0 tePgH 

^ g c k kdujh t x nm i> L < fSMg L fc*P« jfx- * 

[0 0 3 2] ®JE^«08S 3 0 0 tt A^7 $ fl^OiSr 



(6) »BS¥ 10-39840 

10 

-^GADS:D/ASfftLiD«»«EGAVS:ffiyj't 

[0 0 3 3] Mflttt*ffi*lBlK4 0 0teA*£ftfdMS 
*«EGAVtcj£i:fc»»»?BDWVS:aj*-t6, fift 
(H1K5 0 0&±tfma®K6 0 0tt¥1bhfaX}bl&td 

\-ffrWtrtbtiz>tE\&T?h<ox. A^i^nfcm^JS^Dw 
v czfoft&mvw ; -y 

x ^ 6 j: 5 1- jE«ita»«*mm i^a- v o , 
i^^v 4 , ^jiwm^-miE i^a- 

10 V2^L<^-r-^<f^-S/£^^vv l, 

0' ffl«^^ffittil^m€-mffiU-<;VV 4 ' , 

E^VT , V3' &tti;/j-f6o 
[0 0 3 4] EATU:, #38W<7), /^vxffi^SStc J: 9 2 

[0035] (nsfe^j D82 n^mmm<om&m^m 

[0036] 83, 8 4 fl*HJfi«<0»[S*^SHaO«g 
[0 0 3 7] ID 3, 84fc*5l*T, HI, H2, H3, 

mmm&Bimm&YF* T-f&mm&Ki&m&x f k 

J:oXMIfVSK VS2, V 

30 2 0^^M^SI^i^^^L"C^6 o 

[0 0 3 8] 8 2^*5V>Ts ^KX — *XDfl, 2t'y 

^GCKft — jfeSEiWBB ^*»»3R ^?-co«aE — 
[^tttctiLmx-4*±h±&*), 84 0^-^fg^V 
DK VD2I1, ^T f -^^2^e>{^2#g(7D^ P 

[0 0 3 9] HI 2 ^*3V>X«»IH-ftlHl86 1 0 0 Pg^ 

40 0 4^?>*6l«SIW-»3IS*»»lfiIKl 0 1 $r«x, 8 3 

X - * Ul^fc o fcx =» - ?<D 0 |5g^ U^/V^l^X- * S 
DO, lP&EH^/^S^T-^SDl, 2»||^Hi 
Sf-^SD2, 3pg^!/-<^il^x — ^SD 3C0V^ 

h u-^/Hc:* 6«(c:W* L-tn-ett o u^/wftlSx 
-</v|+ife:x - * n D 2 , 3 F£H i^-</i-ffS:x - ^ n d 3 

50 ^J*8*NR 0 , 1 MM U"</l/frtH**N R 1 , 2 



5 
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■ l^A'MHS*NR2, 3Hm^WtHBft*NR3 
[0040] 02 |w*3V^;t>D»#[E]& 2 0 0 (IB 3 In* 

tt*NR0#29t. l«lM/Vtt»a*NRli5 7 
R 2(SgS3^^ft*jlS*NR2^53fn), 3BtB»u^v/ 

KlwPJailtTO^ 2, 9, 14s 2 0£l^ <£ 5 

l^/U(0#H***ftl* feiHi**?*-* GAD 

£W*rf6o *ffllffl«ttK6«f YF^L U^KOt 

Sk«*NR0*4^K ll»«^ttS8*NR1^4 
flL 2»W^^«-»»*NR2 36S7^K 3|W^ 
ffHR»*NR3*5Wfc5»*, W^oj/^GC 
KC»ir2 0 N 16, 12, 5, 0£i*5J:5K:# 

[0 0 4 1] ^■<OjD»»T r -^GADS:H2(D«EaEtft 
151383 0 0©D/A=a>"<— * 3 0 1 iCA^-fSo D/ 

5/ ^ G C Kl^« It «gr - ^ G A D^IEi:» 

[0 0 4 2] IH2(DM««^W^lHlK4 0 0^H^>7 ;? 

^**»tt^&*$*k5M3i84 o l&nttbinx&v* 
ip»3»»EGAV3&sA*stt. >r vtr-yv^SE*^ 

[0 0 4 3] #e>ttfc»^ftfl5DWV 1 £(H2tf)Sg[Hl 
3§ 5 0 0 tcA* bT3£«tt»««*«E ^^^V 0 . ft 

2 -ttt-enicm/E*D»(HiK 5 0 1 U B 4 Id 
^-r«m^iEStt5i^®^miEi/-<^vo' , m««ft 

tffiw^vv 2 ' t Lxm l ^^SI»igfb(H38S 10 0 0 

[0 0 4 4] B4^«8«SW1, SW 

2}C^tX 5 V SI, V S 2 (DWiftWLmtfKD 

[0045] z(Dt^, mma*#mvim^MK.\z<Dz> 

[0 0 4 6] Wt*»R«#*S l^yHfc 1 

v\ 4»Wi^/vS^&fT5T-*i*J& s 2 O^Jo 



(7) 10-3 9 8 4 0 
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[0 0 4 7] CjdkM 2 ) H 5 tt*«»«<Of»**^K 
«<0l!»*:*-t-B"C*>So 

[0 0 4 8] b 6 «*Hti^J^?£^s^^fi^igib*fe 

[0 0 4 9] B6fc*5V*T* HI. H2. H3 X H4|i 

jfeSEfM-VSL V S 2 > T-^1lfVDl, VD2ri* 
J&teHfcsU 4»«U^/l'«^&fr5 7 f -*Jlia*2 on 

[0050] nte#J 1 1 ra«^«ya-e#e>*tfc»«t»« 

EEGAVS:H5 0l*««*ffl*®»4 0 0£)»#113S4 

0 1 CiA^-f 6„ »#H]&4 0 1 <0tttfj«rEC'<y:7 7 
T^4 0 3t?SKU a6l:*t»»«*DWV2is 

I o o 5 1 ] # htitcm^^D w v 2*B5 ^a^m 

8§6 0 OiCA^LTx-^^O-r-^ft^-m/5 t^/VV 

1 *3<fc V 3 ^iX-PiX^«BE*PlHHltt 6 0 1 6 0 1 T*£ 

SU ll|6l^1-M«^'7 f -^^s^•mi£^'^vvl , , 
20 V3' ^LTHl^— ^»BMhlB]IS9 0 

[0 0 5 2] Cftl^J: tU |6©M»SWK SW 

2 ic^-f J: 5 lc*SE«-i§-v SI, v S 2 <0«#R?l£Re> 
y^Xttf-^mEi/^vi' . V3' 

[00 5 3] *|U6«-e«#»RfS*fBflE^^Sr 1 U 

V\ 4»8S^^*^*rtT57 f -^lft* s 2 O^ijco 

30 fttt^m:i»St5t)Wtt4v\ 

[00 5 4] C^JfiCT 3) 07 l±*?HlfflOftAXfl*§S 

[0 0 5 5] 0 8, H9tt*H*«^aKa«^3SBwiB 

[0 0 5 6] B8, B9«C*5V^T, H 1 1 x HI 2, H 
2 1, H 2 2 tt-tjvWt 1/2 ^SfflP^-efo 5 , — ** 

SU VS2#BtEfcU l^H^WMifthrCf* 

40 mVDU VD2*S«ttR<BU 4»«^*# 

[0 0 5 7] IH9(7)-r-^1f-^VD 1. VD2teti: 
tffi^V 1 fcx — ^«*WJEU-^V/V 3#5^<D<fc p 

50 6. 
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10 0 5 81 XlKfll SSf-^XDIl 2 

^{g^VDl, VD2I1, I^f-^^2ftf>tf2SI 
[ 0 0 5 9 J i7 ^^^TP&^ft»lH]K 1 0 0 mm 

o vgm u+ovmwf— ^sd0x i rasa u-<^ii^ 

f-^SDl, 2(^i^/HIiR^-*SD2, 3 Pggfi 
U^/HIRr— * SD 3(Z)V^fiX^Hl^</Kci$ 0 

1 0 3(iaR7-^^H i/^/H:456l:tt» 
L*nW0»i|u^<^fHR7 f — *NDO, lRil/^ 

3 ^^Ittf - ^ N D 3 ^Hi^t 5o 

^ow-aMe*-?*** o mm u^/^H-*tt*NR o , in 

2, 3ttWu^<^W-Jfc»*NR3W:7y^«»LPtwBI 

[0 0 6 0] H 7 iC*5V^r ADjl*»llI18 2 00 \tm 8 \Z7jk 

Ete)ltXFio*jtW»IfP^H 
IBOltt*l/2**JBBHl 1> H2 1IIH »»SJx 
)t»f»jie*dS0»lPI^^W-»»*NR0dS2^K 1* 

$9 ^/^»#*s*n r i * 7 2 mm t^l*Hfc»* 

NR2^5?»J, 3»BI^/^W-*jie*NR 3^6?IJ£)5 
#3\ Pgi^^o^^GCKlvllRjf LtO, 2, 9. 
14, 2 o ^t^5 J:5«-#»8>^^fft»je*S:APJP 

S»*SL U^^46-**»ilB^« i l £ l/2*aE»!IW 
HI 2, H2 21CJ1, RtaHBi^^ny^GCKtCl^JHL 

T2o, is. ii, 6. ot\f^x.o\^mm^^ 

[0 0 6 1] ^^)WIf-^GAD^i7(7)tK«l 
Ih38§3 0 O^D/A^V^-^ 3 0 1 {cA^i"6 0 D/ 
A^>/^-^3 0 if4H9«w*i-J:5^ RtSflttW^o 

5/ ^ g c k \zmm it^iif- ^ g a d £m/£i-^& 

tfcJI?0«®lffiGAV^ffl^-f 6 0 B 7 0«tt«^tB^ 

l*SR#t6*lT*5 9, M$S®EEGAV^A;*j£tt, <4 
ls\?~?yx&&<Dtcft(DWfc'*iy7TT^-74 03^ 

^yt , -^f^^46^y7rr^7 p 4 o 2£:fr 

LTf»#K^DWV 1 ^^ftl^o 
[0 0 6 2] »e,*lfc»»iR^DWV 2 , DWV 1 £fi 
^038 5 0 0 UT jE«tt»««^«ffi U-C/WV 



(8) 4#BI¥ 1 0-3 9 8 4 0 
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0S5O1 "CSS U U^/WV 2 dte, 

M$/f5 0 2tCio-CjfeS3(lffi<HSfeE(i««-YFdSL 
lx-<;l/Wffl|Bfctt«»BE»DWV 1 £, £&&ffl*$t££ 
tett^Y F L^-</VCO»WtCH»»K}gDW V 2 £m 
EbnSlaJK 5 0 1 "CfiS U89 fc*t1*««jE«£Si 

Lxm i ^*S«^iblHl^ iooo ka*-*- <5„ 

10 [00 6 3] CHia!), H9 0^J58R»SW1, SW 

2 (o^-f i: 5 ir^fs^v si, v S 2 oflfc^Kfl^o 

/^cx^mm^mimiRis^mE^^vo' , mat 

[0064] CtO£#, HBiCH^«fi«-«JEIC(DS 
[0 0 6 5] *»»«t?W:*3l««*«JEu^«: 1 u 

[0 0 6 6] [HJfc#J 4) 910 tt#*ffi«<&J«fi«^ 
[ 0 0 6 7 ] ID 1 1 tt*Hl««o«fi*^««©Kib* 

10 0 6 8] mi llZ&^X* HI K HI 2, H2 

1 , H 2 2 fi-fctlWl 1 / 2 jfeSEffllfflT-ifc 9 . 

30 |B«lw*3lE«*V SI, V S 2 tfffittEfi U 1/2H 
jfeaE^WaSttr-^atJHBBIiJ-^^W-^VD 1, VD 

2 35S««K<KU 4Pg^u^^$rfT^y ;r -^^2 

[0 0 6 9] mi 1 Wf-^fl^VD 1. VD 2 

ftl£i/^vv l ^-^fi-^H^^v 3^<oJ: 

[0070] hik« 3 1 Bi«(o»a"e#tnfcjD«3»t« 

JEGAV$rgll 0(O««fs^-ai^lH]K4 0 0 

4 0 1 KA^f-So Uft®&4 0 1 (DMA & 41/^-1? 

6^«MfDWV2^^$^ < ^ 

MfDwv i tfsatfjstiSo 

[0 0 7 1] #P>n^»5J"K?BDWV 1 , DWV 2 ^rfi 
50 g(Hlte6 0 OlCA^LT, 'T-^fg^SJE^/V/V 1*3 
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^602KJ:oTS3 9 SJ£*D||IeJ3& 6 0 1 "CSS 

V3' t LT81 (D7*-f&&W)®&9 0 OtdA^I^ 

So 

[0 0 7 2) CHI^i: t), Ell lOMWSWK S 
W 2 i^-f <fc b l-^Sftf-v SI, V S 2 <D?£#K^# 
<n;4Xte?-*Wmfe^W\ y , V3' C0$#& 

[0 0 7 3] i^%im\X\^WmVK^W^^t^ 1 ^ 
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(54) LIQUID CRYSTAL DISPLAY DEVICE, DRIVING METHOD FOR LIQUID CRYSTAL DISPLAY DEVICE, AND 
ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix type liquid 
crystal display device in which cross talk does not occur and which uses a 
non-linear element performing pulse width gradation as a switching 
element, its driving method, and an electronic equipment provided with the 
liquid crystal display device. 

SOLUTION: A gradation counting circuit 100 counts gradation levels of 
each data line in one scanning period for each gradation level, and outputs 
a counted result NR, an addition/subtraction circuit 200 outputs addition/ 
subtraction data GAD adding or subtracting the counted result NR in the 
order of a gradation level, a voltage conversion circuit 300 performs D/A 
conversion further, and outputs addition/subtraction voltage GAV. A 
compensation signal output circuit 400 outputs a differential waveform 
DWV in accordance with the addition/subtraction voltage GAV, a 
superimposing circuit 500 or 600 superimposes the differential waveform 
DWV on each voltage level of selection signal voltage levels V0, V4, and a 
non-selection signal voltage level V2 or data signal voltage levels V1, V3 
so that the differential waveform DWV is canceled by a noise of a 
differential waveform generated at each voltage level of a scanning signal, 
and they are outputted. 
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* NOTICES * 

Japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more scanning lines to which the scanning signal which gives a selection signal to a selection period 
and gives a non-selection signal to a non-selection period is impressed. The scanning-line drive circuit for supplying a 
scanning signal to each scanning line. Two or more liquid crystal display elements driven by the nonlinear switching 
element arranged corresponding to the crossing of two or more data lines to which the data signal by which PDM was 
carried out based on the indicative data is impressed, the data-line drive circuit for supplying a data signal to each data 
line, and the each scanning line and each data line, and the aforementioned scanning signal and the aforementioned 
data signal. It is the liquid crystal display equipped with the above, and in case the potential of the aforementioned data 
signal is changed by PDM, it is characterized by having a compensation means to supply the noise compensatory 
signal for compensating the noise of the shape of a differential wave produced to the aforementioned scanning signal 
by capacity coupling through the aforementioned liquid crystal display element. 

[Claim 2] The aforementioned compensation means is a liquid crystal display according to claim 1 which 
superimposes the aforementioned noise compensatory signal on the aforementioned scanning signal, is equipped with a 
superposition means to supply the aforementioned scanning-line drive circuit, and is characterized by the bird clapper. 
[Claim 3] The aforementioned compensation means is a liquid crystal display according to claim 1 which 
superimposes the aforementioned noise compensatory signal on the aforementioned data signal, is equipped with a 
superposition means to supply the aforementioned data-line drive circuit, and is characterized by the bird clapper. 
[Claim 4] The liquid crystal display according to claim 1 characterized by providing the following. The 
aforementioned compensation means is a gradation counting circuit which carries out counting of the indicative data of 
each data line inputted into the aforementioned data-line drive circuit for every indicative data. The adding and 
subtracting circuit which adds or subtracts the number result of contrast meters of the aforementioned gradation 
counting circuit. The voltage conversion circuit which changes the addition-and-subtraction result of the 
aforementioned adding and subtracting circuit into voltage. The compensatory-signal output circuit which determines 
and outputs a compensatory signal from the voltage signal of the aforementioned voltage conversion circuit, and the 
superposition circuit which superimposes the compensatory signal of the aforementioned compensatory-signal output 
circuit on a scanning signal or a data signal. 

[Claim 5] The liquid crystal display given in claim 4 term characterized by what only the number of gradation level 
was equipped with the decoder which the aforementioned gradation counting circuit decodes according to the 
aforementioned indicative data inputted into one scanning interval, the counter which counts the decoding signal of the 
aforementioned decoder, and the latch of selection of the enumeration data of the aforementioned counter of the 
scanning line which synchronizes with changing and is outputted for. 

[Claim 6] The liquid crystal display according to claim 4 or 5 characterized by synchronizing with changing the 
potential of a data signal for every gradation level, and adding or subtracting the enumeration data to which the 
aforementioned adding and subtracting circuit was outputted from the latch of the aforementioned gradation counting 
circuit in order of gradation level. 

[Claim 7] It is a liquid crystal display given in any 1 term among the claim 4 characterized by having the D/A 
converter from which the aforementioned voltage conversion circuit changes into voltage the addition-and-subtraction 
data outputted from the aforementioned adding and subtracting circuit, or a claim 6. 

[Claim 8] It is a liquid crystal display given in any 1 term among the claim 4 characterized by having the differential 
circuit from which the aforementioned compensatory-signal output circuit changes into a differential wave the voltage 
outputted from the aforementioned voltage conversion circuit, or a claim 7. 

[Claim 9] It is a liquid crystal display given in any 1 term among the claim 4 characterized by having the circuit where 
the aforementioned superposition circuit superimposes the differential wave outputted from the aforementioned 
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14 by the drive method of a liquid crystal display given in any 1 term, and is characterized by the bird clapper. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to electronic equipment, such as OA equipment 
which carried the liquid crystal display further, and a measuring machine machine, about the drive method of the active 
matrix liquid crystal display which used for the switching element the nonlinear element which performs the display 
more than 2 gradation level by PDM, and its liquid crystal display. 
[0002] 

[Description of the Prior Art] If shown in a liquid crystal display in recent years, various video related equipments, a 
measuring machine, information machines and equipment, It is used for the display of a personal computer etc. Large- 
capacity-izing, colorization, In the liquid crystal display to which the demand of the formation of a high-speed 
response etc. is becoming large, is constituted by the conventional simple matrix, and carries out a multi- 
PUREKKUSSU drive There is a problem to which a contrast ratio is not made as for a low and monochrome display 
that a speed of response is slow, and it is becoming impossible to fill the demand of large-capacity-izing, colorization, 
the formation of a high-speed response, etc. 

[0003] Then, in order to conquer the above-mentioned fault, the active matrix liquid crystal display which formed the 
switching element for each pixel of every has been used. Like TFT as a typical thing of active matrix liquid crystal 
display, the method of the 3 terminal element using TFT and the method of the one terminal pair network element 
using a nonlinear element like MIM are held, and to TFT, MIM is easy structure and has the feature that manufacture is 
cheaply possible. 

[0004] As shown in drawin g 12 , a nonlinear element 1200 and the liquid crystal display element 1300 consider that 1 
pixel is the equal circuit with which it connected in series, and the liquid crystal panel using a nonlinear element like 
MIM serves as the composition of connecting a nonlinear element to the data-line X side, and connecting a liquid 
crystal display element to a scanning-line Y side. 

[0005] The liquid crystal panel using such a nonlinear element performs a multiplexer drive, and in order to display 
gradation, the case where the PDM of a data signal divides a scanning interval is considered. 

[0006] With the transparent-electrode resistance which changes from ITO (indium oxide) and tin oxide of the scanning 
line to a data-line drive circuit row at the output resistance of a scanning-line drive circuit, and the data-line row of a 
liquid crystal panel, and the capacity of a liquid crystal display element, in case the potential of a data signal is changed 
by PDM, capacity coupling happens through a liquid crystal display element, and a differential wave-like noise 
produces a liquid crystal display to a scanning signal. 

[0007] The noise of the shape of this differential wave explains the influence which it has on a display using drawing 
13 and drawing 14 . Drawing in which drawing 13 shows the example of a display of the liquid crystal panel of a 
normally white display, and drawing 1 4 are drawings showing the example of the drive wave of the liquid crystal 
display by PDM. 

[0008] To the liquid crystal panel of the normally white display which formed the liquid crystal display element 1301, 
the liquid crystal display element 1302, the liquid crystal display element 1303, and the liquid crystal display element 
1304 in the intersection of the data line XI, the data line X2 and the scanning line Yl, and the scanning line Y2 in 
drawing 13 , respectively When impressing the data signal by which PDM was carried out based on the indicative data 
to the data line and performing a gradation display, in the period of HI of drawing 14 , the selection-signal voltage V0 
is impressed to the scanning line Yl, and ON state voltage VI is impressed to the data line XI and the data line X2 
during the whole term. At this time, a differential wave-like noise is not produced to the scanning signal of the 
scanning line Yl. 

[0009] However, in the period of H2 of drawing 14 , if it is changed to the data line XI at all scanning intervals, OFF 



state voltage V3 is changed from the middle of a scanning interval to ON state voltage VI and the data line X2 at ON 
state voltage VI and it indicates by halftone, to the scanning signal of the scanning line Y2, the noise of the shape of a 
differential wave by capacity coupling of a liquid crystal display element will occur. The noise of the shape of this 
differential wave becomes large in proportion to the number of the data signals which change simultaneously. 
[0010] In the liquid crystal panel using the nonlinear element, why the effective voltage impressed to a liquid crystal 
display element by the differential wave-like noise falls is explained using drawing.! 5 and drawing \ 6 . Drawing and 
drawing. 16 which show the synthetic wave of the scanning signal of the selection period of a liquid crystal display 
element and a data signal according [ drawing 1 5 ] to PDM are the ** type view of the current- voltage characteristic of 
a nonlinear element. 

[001 1] In drawing . 15 , the differential wave-like noise has arisen by change of the data signal impressed to other liquid 
crystal display elements at time tl and t2. Although a voltage level [ in / time tl / at this time ] should originally be Vb, 
it is falling to Va by the differential wave-like noise. In time t2, voltage is falling to Vc from Vd similarly. The current 
which flows to a nonlinear element when voltage falls [ in / time t2 / similarly / the current value which flows a 
nonlinear element when voltage falls to Va from Vb from the current / of the nonlinear element shown in drawing 16 /- 
voltage characteristic at time tl falls to la from lb, and ] to Vc from Vd falls to Ic from Id. The current which flows 
into a liquid crystal display element falls by this, the charge charged by the liquid crystal display element becomes 
lower than an ideal state, an effective voltage falls, and a cross talk occurs. 

[0012] Therefore, as shown in drawing 14 , although the liquid crystal display element 1303 impressed ON state 
voltage VI to one scanning interval as a data signal as well as the liquid crystal display element 1301 and the liquid 
crystal display element 1302, the effective voltage impressed to a liquid crystal display element rather than the liquid 
crystal display element 1301 and the liquid crystal display element 1302 falls, and the cross talk which serves as a 
bright display as shown in drawin g 1 3 generates it. 

[0013] As a method of compensating the cross talk by the noise of the shape of such a differential wave In the simple 
matrix liquid crystal display which indicates by gradation with frame omission gradation like JP,2-178623,A and JP,2- 
214816,A When choosing the following scanning line after choosing a certain scanning line, an indicative data carries 
out counting of the number which changes from OFF or OFF to ON from ON. The method of making superposition or 
the ON state voltage of a data signal, and OFF state voltage superimpose the compensatory signal corresponding to the 
difference on the non-selection signal of a scanning signal is proposed. 
[0014] 

[Problem(s) to be Solved by the Invention] However, by the above methods, although it is effective when performing 
frame omission gradation, the nonlinear element which performs a gradation display by PDM cannot be used for the 
active matrix liquid crystal display used for the switching element. This is because the position where a data signal is 
changed changes with gradation level of each data signal of a selection period by the gradation display by PDM to 
change of a data signal synchronizing with the change rate of selection of the scanning line in frame omission 
gradation. Therefore, by above-mentioned JP,2- 178623, A and the method of JP,2-214816,A, the cross talk which 
produces the nonlinear element which performs a gradation display by PDM in the active matrix liquid crystal display 
used for the switching element cannot be lost. 

[0015] Then, this invention aims at offering the drive method of the active matrix liquid crystal display which used for 
the switching element the nonlinear element which performs the display more than 2 gradation level by PDM without a 
cross talk, and its liquid crystal display. Moreover, this invention aims at offering electronic equipment equipped with 
the liquid crystal display. 
[0016] 

[Means for Solving the Problem] Two or more scanning lines to which the scanning signal which a liquid crystal 
display according to claim 1 gives a selection signal to a selection period, and gives a non-selection signal to a non- 
selection period is impressed, The scanning-line drive circuit for supplying a scanning signal to each scanning line, and 
two or more data lines to which the data signal by which PDM was carried out based on the indicative data is 
impressed, The nonlinear switching element arranged corresponding to the crossing of the data-line drive circuit for 
supplying a data signal to each data line, and the each scanning line and each data line, In the active-matrix type liquid 
crystal display in which the display more than 2 gradation level equipped with two or more liquid crystal display 
elements driven by the aforementioned scanning signal and the aforementioned data signal is possible In case the 
potential of the aforementioned data signal is changed by PDM, it is characterized by having a compensation means to 
supply the noise compensatory signal for compensating the noise of the shape of a differential wave produced to the 
aforementioned scanning signal by capacity coupling through the aforementioned liquid crystal display element. 
[0017] The aforementioned compensation means superimposes the aforementioned noise compensatory signal on the 
aforementioned scanning signal, and a liquid crystal display according to claim 2 is equipped with a superposition 
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means to supply the aforementioned scanning ^^^^^^^S^ on the 
[001 8] The aforementioned < sa ^^^^^^^^ta^ 3 is equipped with a superposition means to 
aforementioned data signal and a liquid ciysted cli splay ^ bird * c i apper . 

supply the aforementioned data-line drive arcuu, and is ™^S^cx«i|W«tfio5 means The gradation counting 
[0019] A liquid crystal display according to claim 4 the aforement onea p aforementioned data-line 

circui which carries out counting of the indicative ^ J^^J^Xa adds or subtracts the number result of 
drive circuit for every indicative data ^^J^^^^^Lm by having the voltage conversion 
contrast meters of the aforementioned Ration ^^^ X ^^ onei add ing and subtracting circuit into 
circuit which changes the addinon-and^ compensatory signal from the voltage 

voltage, the compensatory-signal output circuit ^ f^™*^? tion circu it which superimposes the 
signal of the aforementioned voltage conversion circuit, and ^^JJ^^ a scannin g signal or a data signal, 
compensatory signal of the :^entioned = gradation counting 

St^ 

»Tq^ 
bbdS^ 

gradation level. . rharacter i zed by having the D/A converter from which the 

S*S ^SdS£Ss»^ adkonld— o„ da* output from *. 
aforementioned adding and subtracting circuit characterized b y having the differential circuit from which the 

aforementioned voltage conversion circuit charac terized by having the circuit where the aforementioned 

output circuit on a scanning signal. characterized by having the circuit where the aforementioned 

feSSSSS irXS « afoi— con^-aign, 

iquid crystal display of having used for the switch ng ement me no m si al md a data signal is 

than 2 gradation level by PDM To one scanning "^^^^iS by which inputted the selection signal 
reversed a certain period and a certain scamnng ^sea onTe indicative data is inputted. Like 1 by 

into the scanning line, and PDM was ^^reSiStione^ camting line at other scanning intervals, and selection is 
which inputs a non-selection signal into the aforement '°^^,X case the data signal by which PDM was earned out 
carried out [ aforementioned ] at the data ^f^^^ S^al is changed by PDM The drive method of the 
based on the indicative data is inputted and the Potential of a data^na is g y si ! for 

liquid crystal display according to claim ^"^S S signal by capacity coupling through 
compensating the noise of the shape of a differentia wave produced to a scami g g^y 

a liquid crystal display element on a «^«^2S^w^^rfomis the display more than 2 gradation level 
of having used for the switching f^^S^^fSSSSgnal and a data signal is reversed a certain 
by PDM To one scanning interval as ^^J^S by which inputted the selection signal into the scanning 
period, and a certain scanning line is chosen The data i signal _ o y wn v . a nQn . 

Hne, and PDM was carried out to the data line ba ^f ™^ and selection is carried out 

selection signal into the aforementioned ^^T^^S^by which PDM was carried out based on the 
[ aforementioned ] at the data line ^ n ^^J^^^% y PDM The drive method of the liquid crystal 
indicative data is inputted and the PO^^J^^^seLnpensatmy signal for compensating the 

not^^ 
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thepolarityofasca^^ 

scaling interval as which a certain scanning ^J*^^** Jdata line based on the indicative data is 
one 1/2 scanning interval at ^."^^^"^S^SSo 1/2 scanning interval of another side at the 
inputted. The data signal by which inpu t ed the ™^^^^ lOTent 0 f the aforementioned indicative data 
scanning line, and PDM was earned out to the ^^soSb line at other scanning intervals, and to the 

is inputted. Input a non-selection signal into ^^^J^^ The data signal by which PDM 
data line like 1 by which selection is ^^.^XlXtivI daTTs mputted. The data signal by which PDM 
was carried out to one 1/2 scanning ■^J^^j£^£^ eo W of the aforementioned indicative data 
was carried out to 1/2 scanning interval of ano ^ SjJ^SK t0 Zm 14 characterized by superimposing the 
is inputted. The drive method of the liquid crystal A WW ^™W™™ produced to a scanning signal 

noSe compensatory signal for ^ signal is changed by PDM 

by capacity coupling through a liquid crystal e ^^ t r^ i id c ^ sta i dis play of having used for the 

on a scanning signal In the drive method ^J^^^^SSSm^Sn 2 gradation level by PDM Reverse the 
switching element the nonlinear element which V t f^^^^^ lio& Nerval is divided into two at one 
Parity of a scanning signal and a data signal a '^^^^^^Zdi inputted the selection signal into 
banning interval as which a certain scanning ^^^^^^ line based on the indicative data is 
one 1/2 scanning interval at the scanning line and PDM was s cameo out rf ^ at ±Q 

inputted. The data signal by which J^^^^^t^Te^ofAe aforementioned indicative data 
scanning line, and PDM was earned out to the d 8 ^^^^^ P line at other scanning intervals, and to the 
is inputted. Input a non-selection signal into ^^^^^TfSKiiterval The data signal by which PDM 
datahne like 1 by which selection is earned out [ S s mputted. The data signal by which PDM 
was carried out to one 1/2 scanning "^^SebalS^S. complement of the aforementioned indicative data 
was carried out to 1/2 scanning interval of another »debas« ™™ ^ z J b superimposing the noise compensatory 
is inputted. The electronic .equipment -^^^^^^^Za to a scanning signal by capacity 
signal for compensating the ^f^^^^ZaJ^u data signal is changed by PDM on a data 

by the bird clapper. mentioned this invention, in case the potential of a data signal is 

[0027] According to the composition of the ab ^-^^^l^ he shape G f a differential wave produced to a 
changed based on an indicative data, by 22^^^ a cross talk can be removed and the 

[Sdimenfcofme^ 

display of this invention. Here a liquid crysta 2Sx displ^by me scanning-line drive circuit 1000 and 
nonlinear element for the switching element, and performs amtt^ uspiay y t ^ 

data-line drive circuit 900 which f^^^^^^ voltage level V4, and the non- 

nversion signal YF for the An indicative data XD is data for PDM, and 

signal which carries out reversal control of the po anty of each ^data sxg . § & ^ which ^ ne 

isoutputted in the bit unit according to; gradation evehThe ^ ±Q current . vo ltage characteristic of a 
scanning interval several gradation level ™j£^fcr every gradation level synchronizing with this clock, 

nonlinear element, and the potential of a ^data .^^^^ Q ° f each lS line of one scanning interval - every 

line - changing " synchronizing " 8 

every gradation level - Result NR is outputted gradation level - the addition-and-subtraction data 

- were added or subtracted synchromzing 

fo^TTneloSS D/A ™~ ^ ^ 
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GAD, and outputs the addition-and-subtraction v ^ ^AV. ^ according to the inputted 

[0033] The compensatory-s.gna ^^^S^^^SSdi^ superposition circuit 600 are circuits in 
addition-and-subtraction voltage GAV^The su P e ^° s " 10 " ^ • DWV may be offset in the noise of the shape 

which only one either is prepared. So that ^^J^^S^JSL after [ compensation ] straight polarity 
of a differential wave produced in each voltage level of a seaming ^signal n i selection- 

Llecln-signal voltage-level W compensahon ^X^von^m, Elelectio^ voltage level 
signal voltage level V0, flie n ^ afave ^ 1 ^ v f ^SSSS^S^d^ voltage-level V4\ After 

^Tm — 1 - an example 5 are explained as 

equipped with the liquid crystal display ittinnrtan t section of the liquid crystal display of this example. 

[0035] [Example 1] Drawing! is drawing J^S^KiS^S of the liquid crystal display of this example. 
0036 Drawing 3 and ™ Td S^arfoneSanmng intervals, respectively, for every scanning 

[0037] In drawing s and drawing^ , HI, H 2 , H3 an d m ar e mi s ^ .^.^ ^ yF for the 

Lerval, the ^^^1 S g£S£St££ £ data line which performs 4 gradation level 

"ho^'the drive method of the liquid ^jJJ^Sj. 2 bits depending on every data line of one 
[0038 In drawing! , an indicative data XD is sem every sevenif hues p ^ ^ fe ^ g g 

line, and the case. As shown .m tem^ J ££S*ic of a nonlinear element, and the data signals VD1 

interval in the position doubled with the current vouag ecu indicative data becomes two. 

and VD2 of drawing 4 will change synchronizing with Jhe 2nd dock ^ ^an in j() ^ ^ 

^039] the gradation with which fegri* ^Stldhfg circuit 101, and if an indicative data 

104 for every gradation level m drawmg!- counting it n ^ ^ shown ffl the 

XD is inputted as shown in dmoiuU, 0 ; ^ah°n ^eleo ^ta b ^ ? 

indicative data, 1 gradation level select data SD1 2 gr ^on counter 1Q3 . g carried QUt and lt 

SD3 will be set to H level Whenever select data is set fJ^^^J^ nd 1 of 1 gradation level indicators, the 
outputs the number data ND 0 of 0 gradation ^ "Jj^^^iOT 3 of 3 gradation level indicators, 
number data ND 2 of 2 gradation ^J^^^^^JLt of /which is a result / the number of 0 
respectively, counting of each gradation level- ^ ^ ou^neu T indicators ] synchronizing with the 

fea^S 

scanning lines to the scanning interval HI of H level hdd punting .^.^ & ^ } { } ^ 

gradation level indicators two trains and as a resuk of * e ^ u ™ ^ ^ number result of 3 gradation level indicators - 
number result of 2 gradation level indicators - NR2 >~ five Q 2 0 M ^ 20 .. as - counting of 

- NR3 - 6 ****** case - the gradation ouftput clock GCK -- ^y"^u tted adding a result The inversion signal YF 
each gradation level - «Mition-a^^ | ur trains as a result of ±e number 
for ^scanning lines to the scanning interval H2 : ofl L J, dation level indicators [ a result ] 

of 0 gradation level indicators four trains and as aresult ot thenumoe & ^ rf 3 

[ NR?] the number result of 2 gradat^n ^ c lock GCK - synchronizing --20, 16, 1 2, 5, and 0 - as 

level indicators - NR3 - 5 **** case m ^ graaauo , F outputted, subtracting a result 

- counting of each gradation level -- ^•g^^SS^A^ote 301 of the voltage conversion circuit 300 
[0041] The addition-and-subtrac ion data GAD . is inputted GAV which changed the addition-and- 
of dr_awing2 . D/A converter 301 o^P^^^^^^^^ GCK, as shown in drawing 4 . 
subtraction data GAD into voltage ^hromzing w,th *e gradatio p ^ fa ^ compensatory . slgn al 
[0042] The differential circuit 40 which consists ^g^J^. GAV is inputted , and the differential wave 
output circuit 400 of drawjng 2 , the addl ^ n -^ d '^ for impedance conversion. 

DWV1 shown in drawing.4 is outputted through ^"J^SS the acquired differential wave DWV1 
[0043] It is alike, respectively ^and superimpose in selection-signal voltage level V0, the 



rage o oi o 



shown - compensation - after - straight polarity - a selec ,„ , s,gnal - a votage level J fon af J.. m _ 
!aZ - negative polarity - a selecnon stgna. - a voftage leve^- Vj-^ drjve circuit 1000 „f drawing , - 
a selection signal -a voltage level -V- two- 

SfU as shown in the syndic wav« SW. and *» ££^,££E3Sy 

[ compensation ] non-selectton-agmd ;^e-levelV2 ti al wave which is in non-selection-signal voltage in fact hardly 
WoT^may^ me" hich make, a differentia, wave aupenmpose on me non- 

are not limited to this. c v, ftwi „ ff the important section of the liquid crystal display of this example. 

[0047] [Example 2] Drawing 5 is draw ng sh 0 ^^f^l^ ^ stal display of this example. 

the drive method of the liquid crystal displ ay o ^20 torn* processing as an example 1 is inputted into the 

0050] The addition-and-subtraction voltage GAV obta ned_ ^ ^ s ^ e P ^ 5 * The output of a differential circuit 
Ential circuit 401 of the f^^^^^^^^U^Wl shown in drawing 6 is outputted. 
401 is reversed by the reversal buffer amplifier 403, and the ^Ite ^ 5 _ .^.^ d ^ 

[0051] the acquired differential ~ J^J^Sy, superimposes in the voltage adder circui 601601, 

are not limited to this. . imoortant section of the liquid crystal display of this example. 

[0054] [Example 3] Drawing 1 » drawing showing ^ ^^Sttiod of me liqu id crystal display of this example^ 

0055 Drawings and drawing are drawing ^^22^/2 scanning intervals, respectively, according to the 
[0056] In drawing_8 and drawing^ , HI 1 "^mfln invert for every scanning int erv a i, lt is 

nversion signal YF for the scanning lines every scanning interval according to the inversion 

evel V3 can appear equal time in any gradation level, can equalize cnang remove ^ ^ 

one line, and the case. As showr ^g^^S^^SS of a nonlinear element, and the data signals VD1 

interval in the position doubled with *\ cuiratt vorcag indicative data becomes two. 

and VD2 of drawing J will change synchronizing with the 2nd g L . f ^ indicat ive data 

$59] in drawing.! , the gradation ^f^S^^K SoTof the decoder seen and shown in the 

XD is inputted as shown in drawing .8, » J^™^^ * d se lect data SD2, or 3 gradation level select data 

indicative data, 1 gradation level select , data SD1 2 u of the coun ter 103 is earned out and it 

^ b e^ H d«»^^ 



number data ND 2 of 2 gradation level indicators, and the number data ND 3 of 3 gradation level indicators, 
-respectively, counting of each gradation level — NR3 is outputted [ as a result of / which is a result / the number of 0 
gradation level indicators / NRO and as a result of the number of 1 gradation level indicators ] synchronizing with the 
latch signal LP NR2 and as a result of the number of 3 gradation level indicators NR1 and as a result of the number of 
2 gradation level indicators 

[0060] As an adding and subtracting circuit 200 is shown in drawing 8 in drawing ? , in the first half of one scanning 
interval in which the exclusive OR of the inversion signal YF for the scanning lines and the inversion signal XF for the 
data lines serves as H level to 1/2 scanning intervals HI 1 and H21 held counting - NR1 seven trains as a result of the 
number of 0 gradation level indicators two trains and as a result of the number of 1 gradation level indicators [ a 
result ] [ NRO ] the number result of 2 gradation level indicators - NR2 - five trains and the number result of 3 
gradation level indicators ~ NR3 - 6 ****** case the gradation output clock GCK - synchronizing - 0, 2, 9, 14, 
and 20 — as — counting of each gradation level -- the addition-and-subtraction data GAD are outputted, adding a result 
the second half 1/2 scanning intervals HI 2 and H22 of one scanning interval from which the exclusive OR of the 
inversion signal YF for the scanning lines and the inversion signal XF for the data lines serves as L level - the 
gradation output clock GCK synchronizing - 20, 18, 1 1, 6, and 0 - as — counting of each gradation level — the 
addition-and-subtraction data GAD are outputted, subtracting a result 

[0061] The addition-and-subtraction data GAD is inputted into D/A converter 301 of the voltage conversion circuit 300 
of drawing 7 . D/A converter 301 outputs the addition-and-subtraction voltage GAV which changed the addition-and- 
subtraction data GAD into voltage synchronizing with the gradation output clock GCK, as shown in drawing 9 . The 
differential circuit 401 which consists of a capacitor and resistance is formed in the compensatory-signal output circuit 
400 of drawing 7 , the addition-and-subtraction voltage GAV is inputted, the differential wave DWV2 reversed 
through the reversal buffer amplifier 403 for impedance conversion is outputted, and, similarly the differential wave 
DWV1 is outputted through the buffer amplifier 402 for impedance conversion. 

[0062] It is alike, respectively and superimposes in the voltage adder circuit 501. the acquired differential waves 
DWV2 and DWV1 - the superposition circuit 500 - inputting - the straight polarity selection-signal voltage level V0 
and the negative polarity selection-signal voltage level V4 In the non-selection-signal voltage level V2, the inversion 
signal YF for the scanning lines during the L level with a switch 502 the differential wave DWV1 The inversion signal 
YF for the scanning lines superimposes the differential wave DWV2 on the period of H level in the voltage adder 
circuit 501 . drawing 9 — being shown — compensation — after « straight polarity — a selection signal — a voltage level 

- V — zero - ' « compensation - after — negative polarity — a selection signal — a voltage level — V — four — ' — and - 

- compensation - after - un — a selection signal — a voltage level - V — two - ' - ****** - the scanning- line drive 
circuit 1000 of drawing 1 - inputting . 

[0063] Thereby, as shown in the synthetic waves SW1 and SW2 of drawing 9 , the noise of the shape of a differential 
wave of the scanning signals VS1 and VS2 is offset by the differential wave of after [ compensation ] straight polarity 
selection-signal voltage-level V0\ after [ compensation ] negative polarity selection-signal voltage-level V4', and after 
[ compensation ] non-selection-signal voltage-level V2\ 

[0064] At this time, the noise of the shape of a differential wave which is in non-selection-signal voltage in fact hardly 
affects a cross talk. Therefore, you may omit the portion which makes a differential wave superimpose on the non- 
selection-signal voltage level V2. 

[0065] Although the non-selection-signal voltage level was made into 1 level in this example, depending on the case, 
two or more level ****** is also good. Moreover, although the data line which performs 4 gradation level display took 
the liquid crystal display of 20 trains for the example, the number of gradation level and the number of the data lines 
are not limited to this. 

[0066] [Example 4] Drawing 10 is drawing showing the important section of the liquid crystal display of this example. 
[0067] Drawing 11 is drawing showing the drive method of the liquid crystal display of this example. 
[0068] In drawing 1 1 , HI 1, HI 2, H21, and H22 are 1/2 scanning intervals, respectively, the scanning signals VS1 and 
VS2 invert for every scanning interval, it is behind 1 / during the 2 H scan, data signals VD1 and VD2 invert for every 
scanning interval, and the data line which performs 4 gradation level display shows the drive of the liquid crystal 
display of 20 trains. 

[0069] By the drive method of this liquid crystal display, the data signal voltage level VI and the data signal voltage 
level V3 can appear equal time in any gradation level, can equalize change of the current value by the difference in the 
voltage of the current-voltage characteristic of a nonlinear element shown in drawing J6 , and can remove the cross 
talk which originates and happens to the difference in the pulse width of a data signal as shown in the data signals VD1 
and VD2 of drawing Jl . 

[0070] The addition-and-subtraction voltage GAV obtained by the same processing as an example 3 is inputted into the 



differential circuit 401 of the compensatory-signal output circuit 400 of drawin g 1 0 . The differential wave DWV2 
.reversed through the reversal buffer amplifier 403 for impedance conversion is outputted in the output of a differential 
circuit 401, and, similarly the differential wave DWV1 is outputted through the buffer amplifier 402 for impedance 
conversion. 

[0071] The acquired differential waves DWV1 and DWV2 are inputted into the superposition circuit 600. Alike, 
respectively the data signal voltage levels VI and V3 — the inversion signal YF for the scanning lines the differential 
wave DWV2 during the L level the scanning line — ** inversion - a signal ~ YF — H level - a period - **** - 
differential — a wave — DWV — one — a switch - 602 — changing — voltage -- an adder circuit — 601 — superimposing 
— drawing .11. — being shown — compensation — after — a data signal — a voltage level — V one — 1 — V — three — 1 - 
****** — the data-line drive circuit 900 of drawing A — inputting . 

[0072] Thereby, as shown in the synthetic waves SW1 and SW2 of drawing 1 1 , the noise of the shape of a differential 
wave of the scanning signals VS1 and VS2 is offset by the differential wave of data-line voltage-level VI' and V3\ 
[0073] Although the non-selection-signal voltage level was made into 1 level in this example, depending on the case, 
two or more level ****** is also good. Moreover, although the data line which performs 4 gradation level display took 
the liquid crystal display of 20 trains for the example, the number of gradation level and the number of the data lines 
are not limited to this. 

[0074] [Example 5] Electronic equipment, such as a small personal digital assistant with sufficient display quality, 
Note PC, and small TV, was realizable with the low manufacturing cost by the drive method of the liquid crystal 
display shown in the example 1 - the example 4, and its liquid crystal display. 
[0075] 

[Effect of the Invention] A cross talk is sharply improvable to the active matrix liquid crystal display which used for 
the switching element the nonlinear element which performs the display more than 2 gradation level by the 
conventional PDM by invention according to claim 1 to 14 by the drive method of of the one D/A converter, liquid 
crystal display, and liquid crystal display of simple and cheap circuitry. 

[0076] By invention of a claim 15, electronic equipment, such as a small personal digital assistant with sufficient 
display quality, Note PC, and small TV, can be obtained with a low manufacturing cost. 
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* NOTICES * 
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1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Procedure revision] 

[Filing Date] September 9, Heisei 14 (2002. 9.9) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1 ] Two or more scanning lines to which the scanning signal which gives a selection signal to a selection period 
and gives a non-selection signal to a non-selection period is impressed, The scanning-line drive circuit for supplying a 
scanning signal to each scanning line, and two or more data lines to which the data signal by which PDM was carried 
out based on the indicative data is impressed, It drives by the data-line drive circuit, and the aforementioned scanning 
signal and the aforementioned data signal for supplying a data signal to each data line. In the active-matrix type liquid 
crystal display in which the display more than 2 gradation level equipped with the pixel by which the liquid crystal 
display element was connected with the nonlinear switching element in series is possible 

The liquid crystal display characterized by having a compensation means to superimpose the noise compensatory 
signal with which a noise is compensated on the signal-level level used for the drive of the aforementioned liquid 
crystal display element. 

[Claim 2] The liquid crystal display according to claim 1 which equips the aforementioned compensation means with a 
superposition means to supply this signal-level level that superimposed the aforementioned noise compensatory signal 
on the signal-level level used for the aforementioned scanning signal, and was superimposed on the aforementioned 
noise compensatory signal to the aforementioned scanning-line drive circuit, and is characterized by the bird clapper. 
[Claim 3] The liquid crystal display according to claim 1 which equips the aforementioned compensation means with a 
superposition means to supply this signal-level level that superimposed the aforementioned noise compensatory signal 
on the signal-level level used for the aforementioned data signal, and was superimposed on the aforementioned noise 
compensatory signal to the aforementioned data-line drive circuit, and is characterized by the bird clapper. 
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[Claim 4] The aforementioned compensation means, 

The liquid crystal display according to claim 1 characterized by providing the following. The gradation counting circuit 
which carries out counting of the indicative data of each data line inputted into the aforementioned data-line drive 
circuit for every indicative data. The adding and subtracting circuit which adds or subtracts the number result of 
contrast meters of the aforementioned gradation counting circuit. The voltage conversion circuit which changes the 
addition-and-subtraction result of the aforementioned adding and subtracting circuit into voltage. The compensatory- 
signal output circuit which determines and outputs a compensatory signal from the voltage signal of the 
aforementioned voltage conversion circuit, and the superposition circuit which superimposes the compensatory signal 
of the aforementioned compensatory-signal output circuit on the signal-level level used for a scanning signal or a data 
signal. 

[Claim 5] The liquid crystal display given in claim 4 term characterized by what only the number of gradation level 
was equipped with the decoder which the aforementioned gradation counting circuit decodes according to the 
aforementioned indicative data inputted into one scanning interval, the counter which counts the decoding signal of the 
aforementioned decoder, and the latch of selection of the enumeration data of the aforementioned counter of the 
scanning line which synchronizes with changing and is outputted for. 

[Claim 6] The liquid crystal display according to claim 4 or 5 characterized by synchronizing with changing the 
potential of a data signal for every gradation level, and adding or subtracting the enumeration data to which the 
aforementioned adding and subtracting circuit was outputted from the latch of the aforementioned gradation counting 
circuit in order of gradation level. 

[Claim 7] It is a liquid crystal display given in any 1 term among the claim 4 characterized by having the D/A 
converter from which the aforementioned voltage conversion circuit changes into voltage the addition-and-subtraction 
data outputted from the aforementioned adding and subtracting circuit, or a claim 6. 

[Claim 8] It is a liquid crystal display given in any 1 term among the claim 4 characterized by having the differential 
circuit from which the aforementioned compensatory-signal output circuit changes into a differential wave the voltage 
outputted from the aforementioned voltage conversion circuit, or a claim 7. 

[Claim 9] It is a liquid crystal display given in any 1 term among the claim 4 characterized by having the circuit where 
the aforementioned superposition circuit superimposes the differential wave outputted from the aforementioned 
compensatory-signal output circuit on the signal-level level used for a scanning signal, or a claim 8. 
[Claim 10] It is a liquid crystal display given in any 1 term among the claim 4 characterized by having the circuit 
where the aforementioned superposition circuit superimposes the differential wave outputted from the aforementioned 
compensatory-signal output circuit on the signal-level level used for a data signal, or a claim 8. 

[Claim 1 1] In the drive method of an active-matrix type liquid crystal display of having used for the switching element 
the nonlinear element which performs the display more than 2 gradation level by PDM 

To one scanning interval as which the polarity of a scanning signal and a data signal is reversed a certain period, and a 
certain scanning line is chosen The data signal by which inputted the selection signal into the scanning line, and PDM 
was carried out to the data line based on the indicative data is inputted. Like 1 by which inputs a non-selection signal 
into the aforementioned scanning line at other scanning intervals, and selection is carried out [ aforementioned ] at the 
data line scanning interval The drive method of the liquid crystal display characterized by superimposing the noise 
compensatory signal for compensating the noise which inputs the data signal by which PDM was carried out based on 
the indicative data, and is produced to the aforementioned scanning signal on the signal-level level used for a scanning 
signal. 

[Claim 12] In the drive method of an active-matrix type liquid crystal display of having used for the switching element 
the nonlinear element which performs the display more than 2 gradation level by PDM 

To one scanning interval as which the polarity of a scanning signal and a data signal is reversed a certain period, and a 
certain scanning line is chosen The data signal by which inputted the selection signal into the scanning line, and PDM 
was carried out to the data line based on the indicative data is inputted. Like 1 by which inputs a non-selection signal 
into the aforementioned scanning line at other scanning intervals, and selection is carried out [ aforementioned ] at the 
data line scanning interval The drive method of the liquid crystal display characterized by superimposing the noise 
compensatory signal for compensating the noise which inputs the data signal by which PDM was carried out based on 
the indicative data, and is produced to the aforementioned scanning signal on the signal-level level used for a data 
signal. 

[Claim 13] In the drive method of an active-matrix type liquid crystal display of having used for the switching element 
the nonlinear element which performs the display more than 2 gradation level by PDM 

Reverse the polarity of a scanning signal and a data signal a certain period, and one scanning interval is divided into 
two at one scanning interval as which a certain scanning line is chosen. The data signal by which inputted the selection 
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signal into one 1/2 scanning interval at the scanning line, and PDM was carried out to the data line based on the 
indicative data is inputted. The data signal by which inputted the non-selection signal into 1/2 scanning interval of 
another side at the scanning line, and PDM was carried out to the data line based on the complement of the 
aforementioned indicative data is inputted. Input a non-selection signal into the aforementioned scanning line at other 
scanning intervals, and to the data line like 1 by which selection is carried out [ aforementioned ] scanning interval The 
data signal by which PDM was carried out to one 1/2 scanning interval based on the indicative data is inputted. The 
drive method of the liquid crystal display characterized by superimposing the noise compensatory signal for 
compensating the noise which inputs the data signal by which PDM was carried out to 1/2 scanning interval of another 
side based on the complement of the aforementioned indicative data, and is produced to a scanning signal on the 
signal-level level used for a scanning signal. 

[Claim 14] In the drive method of an active-matrix type liquid crystal display of having used for the switching element 
the nonlinear element which performs the display more than 2 gradation level by PDM 

Reverse the polarity of a scanning signal and a data signal a certain period, and one scanning interval is divided into 
two at one scanning interval as which a certain scanning line is chosen. The data signal by which inputted the selection 
signal into one 1/2 scanning interval at the scanning line, and PDM was carried out to the data line based on the 
indicative data is inputted. The data signal by which inputted the non-selection signal into 1/2 scanning interval of 
another side at the scanning line, and PDM was carried out to the data line based on the complement of the 
aforementioned indicative data is inputted. Input a non-selection signal into the aforementioned scanning line at other 
scanning intervals, and to the data line like 1 by which selection is carried out [ aforementioned ] scanning interval The 
data signal by which PDM was carried out to one 1/2 scanning interval based on the indicative data is inputted. The 
drive method of the liquid crystal display characterized by superimposing the noise compensatory signal for 
compensating the noise which inputs the data signal by which PDM was carried out to 1/2 scanning interval of another 
side based on the complement of the aforementioned indicative data, and is* produced to a scanning signal on the 
signal-level level used for a data signal. 

[Claim 15] Electronic equipment which is equipped with a liquid crystal display given in any 1 term among a claim 1 
or a claim 10, and is characterized by the bird clapper. 

[Claim 16] Electronic equipment which is equipped with the liquid crystal display driven among a claim 1 1 or a claim 

14 by the drive method of a liquid crystal display given in any 1 term, and is characterized by the bird clapper. 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0016. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0016] 

[Means for Solving the Problem] Two or more scanning lines to which the scanning signal which the liquid crystal 
display of this invention gives a selection signal to a selection period, and gives a non-selection signal to a non- 
selection period is impressed, The scanning-line drive circuit for supplying a scanning signal to each scanning line, and 
two or more data lines to which the data signal by which PDM was carried out based on the indicative data is 
impressed, It drives by the data-line drive circuit, and the aforementioned scanning signal and the aforementioned data 
signal for supplying a data signal to each data line. In the active-matrix type liquid crystal display in which the display 
more than 2 gradation level equipped with the pixel by which the liquid crystal display element was connected with the 
nonlinear switching element in series is possible It is characterized by having a compensation means to superimpose 
the noise compensatory signal with which a noise is compensated on the signal-level level used for the drive of the 
aforementioned liquid crystal display element. 
[Procedure amendment 3] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0017. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0017] The liquid crystal display of this invention equips the aforementioned compensation means with a superposition 
means to supply this signal-level level that superimposed the aforementioned noise compensatory signal on the signal- 
level level used for the aforementioned scanning signal, and was superimposed on the aforementioned noise 
compensatory signal to the aforementioned scanning-line drive circuit, and is characterized by the bird clapper. 
[Procedure amendment 4] 
[Document to be Amended] Specification. 
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[Item(s) to be Amended] 0018. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[001 8] The liquid crystal display of this invention equips the aforementioned compensation means with a superposition 
means to supply this signal-level level that superimposed the aforementioned noise compensatory signal on the signal- 
level level used for the aforementioned data signal, and was superimposed on the aforementioned noise compensatory 
signal to the aforementioned data-line drive circuit, and is characterized by the bird clapper. 
[Procedure amendment 5] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0019. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0019] It is characterized by equipping the liquid crystal display of this invention with the following. The 
aforementioned compensation means is a gradation counting circuit which carries out counting of the indicative data of 
each data line inputted into the aforementioned data-line drive circuit for every indicative data. The adding and 
subtracting circuit which adds or subtracts the number result of contrast meters of the aforementioned gradation 
counting circuit. The voltage conversion circuit which changes the addition-and-subtraction result of the 
aforementioned adding and subtracting circuit into voltage, the compensatory-signal output circuit which determines 
and outputs a compensatory signal from the voltage signal of the aforementioned voltage conversion circuit, and the 
superposition circuit which superimposes the compensatory signal of the aforementioned compensatory-signal output 
circuit on the signal-level level used for a scanning signal or a data signal. 
[Procedure amendment 6] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0020. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0020] Only the number of gradation level is equipped with the decoder which the aforementioned gradation counting 

circuit decodes according to the aforementioned indicative data inputted into one scanning interval, the counter which 

counts the decoding signal of the aforementioned decoder, and the latch of selection of the enumeration data of the 

aforementioned counter of the scanning line which synchronizes with changing and is outputted, and the liquid crystal 

display of this invention is characterized by the bird clapper. 

[Procedure amendment 7] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0021 . 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0021] The liquid crystal display of this invention is characterized by synchronizing with changing the potential of a 

data signal for every gradation level, and adding or subtracting the enumeration data to which the aforementioned 

adding and subtracting circuit was outputted from the latch of the aforementioned gradation counting circuit in order of 

gradation level. 

[Procedure amendment 8] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0022. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0022] The liquid crystal display of this invention is characterized by having the D/A converter from which the 

aforementioned voltage conversion circuit changes into voltage the addition-and-subtraction data outputted from the 

aforementioned adding and subtracting circuit. 

[Procedure amendment 9] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0023. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0023] The liquid crystal display of this invention is characterized by having the differential circuit from which the 
aforementioned compensatory-signal output circuit changes into a differential wave the voltage outputted from the 
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aforementioned voltage conversion circuit, 
[Procedure amendment 10] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0024. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0024] The liquid crystal display of this invention is characterized by having the circuit where the aforementioned 

superposition circuit superimposes the differential wave outputted from the aforementioned compensatory-signal 

output circuit on the signal-level level used for a scanning signal. 

[Procedure amendment 11] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0025. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0025] The liquid crystal display of this invention is characterized by having the circuit where the aforementioned 

superposition circuit superimposes the differential wave outputted from the aforementioned compensatory-signal 

output circuit on the signal-level level used for a data signal. 

[Procedure amendment 12] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0026. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0026] In the drive method of an active-matrix type liquid crystal display of having used for the switching element the 
nonlinear element to which the drive method of the liquid crystal display of this invention performs the display more 
than 2 gradation level by PDM To one scanning interval as which the polarity of a scanning signal and a data signal is 
reversed a certain period, and a certain scanning line is chosen The data signal by which inputted the selection signal 
into the scanning line, and PDM was carried out to the data line based on the indicative data is inputted. Like 1 by 
which inputs a non-selection signal into the aforementioned scanning line at other scanning intervals, and selection is 
carried out [ aforementioned ] at the data line scanning interval In case the data signal by which PDM was carried out 
based on the indicative data is inputted and the potential of a data signal is changed by PDM It is characterized by 
superimposing the noise compensatory signal for compensating the noise of the shape of a differential wave produced 
to a scanning signal by capacity coupling through a liquid crystal display element on the signal-level level used for a 
scanning signal. Moreover, the drive method of the liquid crystal display of this invention is set to the drive method of 
an active-matrix type liquid crystal display of having used for the switching element the nonlinear element which 
performs the display more than 2 gradation level by PDM. To one scanning interval as which the polarity of a scanning 
signal and a data signal is reversed a certain period, and a certain scanning line is chosen The data signal by which 
inputted the selection signal into the scanning line, and PDM was carried out to the data line based on the indicative 
data is inputted. Like 1 by which inputs a non-selection signal into the aforementioned scanning line at other scanning 
intervals, and selection is carried out [ aforementioned ] at the data line scanning interval In case the data signal by 
which PDM was carried out based on the indicative data is inputted and the potential of a data signal is changed by 
PDM It is characterized by superimposing the noise compensatory signal for compensating the noise of the shape of a 
differential wave produced to a scanning signal by capacity coupling through a liquid crystal display element on the 
signal -level level used for a data signal. Moreover, the drive method of the liquid crystal display of this invention is set 
to the drive method of an active-matrix type liquid crystal display of having used for the switching element the 
nonlinear element which performs the display more than 2 gradation level by PDM. Reverse the polarity of a scanning 
signal and a data signal a certain period, and one scanning interval is divided into two at one scanning interval as which 
a certain scanning line is chosen. The data signal by which inputted the selection signal into one 1/2 scanning interval 
at the scanning line, and PDM was carried out to the data line based on the indicative data is inputted. The data signal 
by which inputted the non-selection signal into 1/2 scanning interval of another side at the scanning line, and PDM was 
carried out to the data line based on the complement of the aforementioned indicative data is inputted. Input a non- 
selection signal into the aforementioned scanning line at other scanning intervals, and to the data line like 1 by which 
selection is carried out [ aforementioned ] scanning interval The data signal by which PDM was carried out to one 1/2 
scanning interval based on the indicative data is inputted. The data signal by which PDM was carried out to 1/2 
scanning interval of another side based on the complement of the aforementioned indicative data is inputted. In case 
the potential of a data signal is changed by PDM, it is characterized by superimposing the noise compensatory signal 
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for compensating the noise of the shape of a differential wave produced to a scanning signal by capacity coupling 
through a liquid crystal display element on the signal-level level used for a scanning signal. Moreover, the drive 
method of the liquid crystal display of this invention is set to the drive method of an active-matrix type liquid crystal 
display of having used for the switching element the nonlinear element which performs the display more than 2 
gradation level by PDM. Reverse the polarity of a scanning signal and a data signal a certain period, and one scanning 
interval is divided into two at one scanning interval as which a certain scanning line is chosen. The data signal by 
which inputted the selection signal into one 1/2 scanning interval at the scanning line, and PDM was carried out to the 
data line based on the indicative data is inputted. The data signal by which inputted the non- selection signal into 1/2 
scanning interval of another side at the scanning line, and PDM was carried out to the data line based on the 
complement of the aforementioned indicative data is inputted. Input a non-selection signal into the aforementioned 
scanning line at other scanning intervals, and to the data line like 1 by which selection is carried out [ aforementioned ] 
scanning interval The data signal by which PDM was carried out to one 1/2 scanning interval based on the indicative 
data is inputted. The data signal by which PDM was carried out to 1/2 scanning interval of another side based on the 
complement of the aforementioned indicative data is inputted. In case the potential of a data signal is changed by PDM, 
it is characterized by superimposing the noise compensatory signal for compensating the noise of the shape of a 
differential wave produced to a scanning signal by capacity coupling through a liquid crystal display element on the 
signal-level level used for a data signal. Moreover, the electronic equipment of this invention equips either with the 
liquid crystal display of a publication among the above, and is characterized by the bird clapper. Moreover, the 
electronic equipment of this invention equips either with the liquid crystal display driven by the drive method of the 
liquid crystal display a publication among the above, and is characterized by the bird clapper. 
[Procedure amendment 13] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0075. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0075] 

[Effect of the Invention] According to this invention, a cross talk is sharply improvable to the active matrix liquid 

crystal display which used for the switching element the nonlinear element which performs the display more than 2 

gradation level by the conventional PDM by the drive method of of the one D/A converter, liquid crystal display, and 

liquid crystal display of simple and cheap circuitry. 

[Procedure amendment 14] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0076. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0076] Moreover, according to this invention, electronic equipment, such as a small personal digital assistant with 
sufficient display quality, Note PC, and small TV, can be obtained with a low manufacturing cost. 



[Translation done.] 



